Aptameric peptide for one-step detection of protein kinase.
Protein kinases are significant regulators in the cell signal pathway, and it is difficult to achieve quick kinase detection because traditional kinase assays normally rely on a time-consuming kinase phosphorylation process. Herein, we present a novel one-step strategy to detect protein kinase by using a kinase-specific aptameric peptide-functionalized quartz crystal microbalance (QCM) electrode, in which the detection can be finished in less than 10 min. A peptide kinase inhibitor (IP(20)) was used as the aptameric peptide because of its selective and strong interaction with the target protein kinase (cyclic adenosine monophosphate-dependent protein kinase A, PKA), high stability, and ease of inexpensive synthesis, presenting a new direct recognition element for kinase. The aptameric peptide was immobilized on the Au-coated quartz electrode through dual-thiol anchoring and the binding of His-tagged peptide with a nitrilotriacetic acid/Ni(II) complex, fabricating a highly specific and stable detection platform. The interaction of aptameric peptide with kinase was monitored with the QCM in real time, and the concentration of protein kinase was sensitively measured by the frequency response of the QCM with the low detection limit for PKA at 0.061 mU μL(-1) and a linear range from 0.64 to 22.33 mU μL(-1). This method is rapid and reagentless and does not require a phosphorylation process. The versatility of our aptameric peptide-based strategy has also been demonstrated by the application in kinase assay using electrochemical impedance spectroscopy. Moreover, this method was successfully applied to detect the forskolin/3-isobutyl-1-methylxanthine-stimulated activation of PKA in cell lysate.